Ahtruct-The problem of scattering of a plane electromagnetic wave by a dielectric strip is formulated in terms of an uncoupled system of three-part Wiener-Hopf equations by using a set of approximate boundary conditions derived and u t i l i recently. The resulting WienerHopf problems are solved approximately for sufficiently large values of the width of the strip by using Jones' method. An analytical formula is derived for the extinction cross section of the strip under consideration from which numerical values are obtained in specific situations and the results are presented graphically. The radar cross section of the strip is also computed in special circumstances and these are presented separately.
I. INTRODUCTION cerned. The variation of the extinction cross section with the angle of incidence for certain specific values of the physical parameters is shown graphically. Results for the radar cross section of the strip are also obtained and are presented separately.
II. FORMULATION AND REDUCTION TO WIENER-HOPF EQUATIONS
We consider a dielectric strip of electrically very small thickness h and of dielectric constant el and magnetic permeability p which occupies the region: 0 I x I b, -00 < z < QO (x, y, z denote orthogonal Cartesian coordinates), and is embedded in a medium of dielectric constant and magnetic permeability p, taken to be the same as that of the strip, for simplicity. Throughout the analysis we shall assume that the thickness of the strip is electrically very small and that the terms of 0 (€3 where HE WIENER-HOPF technique has been utilized extensively by various workers ([1]-[3], etc.) to attack two-dimensional scattering problems associated with the diffraction of plane electromagnetic/acoustic waves either by perfectly conducting or metallic half-planes/strips wherein the T boundary conditions on the scatterer involve, at the most, partial derivatives of the scattered field of first order. It is only recently that Leppington [4] has derived a different type of boundary conditions involving second-order partial derivatives of the scattered field that are to be satisfied on dielectric scatterers and, as an application of these boundary conditions, that Chakrabarti [5] has considered the solution of the problem of diffraction by a dielectric half-plane. As a further application of these new types of boundary conditions which are different from the ones used by Rawlins [6], we have considered, in the present paper, the problem of diffraction of a plane transverse electric wave by a dielectric strip. By employing a standard procedure as explained in Jones' book [7] , the diffraction problem under consideration is reduced to a system of uncoupled three-part Wiener-Hopf equations and these are solved approximately by assuming that the width b of the strip is electrically very large. Utilizing these approximate solutions and using the method of stationary phase, we have ultimately derived a formula for the extinction cross section of the strip under consideration for sufficiently general angles of incidence (the only restriction on the angle of incidence is that it must not be too close to zero). Derivation of the formulas for extinction cross sections of strips of other types associated with propagation of electromagnetic waves has been the subject of several works existing in the literature (see [31, [71, and [8] ). We discover the structure of this important practical quantity in the present problem as far as its dependence on the various physical parameters of the dielectric strip is con- Institute of Science, Bangalore-560 012, India.
Eo=h(l-E),
can be neglected in our analysis. The width b of the strip will be assumed to be at least O [ (~E , (~/~+~) ) ]
(6 > 0; ke0 Q 1) so that kb % 1. We shall confine our attention only to the case E i) The tangential component of the total electric field E + E is continuous across the faces y = -+h of the dielectric strip.
ii) The tangential component of the total magnetic field i f i + if. is continuous across y = * h.
iii) The thickness h of the strip is electrically so small that kh 4 1, and that O ( ( k l~)~) terms can be neglected.
For unique determination of the scattered fields we need, in addition to the conditions mentioned above, appropriate edge behavior of 4" at the two edges x = 0 and x = b of the strip. We assume that 4", 4;, $&, and 4; possess at most integrable singularities at x = 0 and x = b (these assumptions will be verified subsequently). The physical requirements at the edges x = 0 and x = b are that the energy in any region containing these edges must be finite and the assumptions on integrable singularities mentioned here satisfy this requirement (see [7] ). The boundary value problem posed above is next reduced to that of solving two independent three-part Wiener-Hopf problems by utilizing a standard procedure, known as Jones's method (see Noble [l] ). To this end we assume that the wavenumber k has a small positive imaginary part k2, i.e., k = k l + ik2 (k2 will be taken to be zero at the end) and define the Fourier transform of the scattered potential 4" as given by @"(a, y ) = jm --m p ( x , y)eiax d~. 
(9)
Introducing the following unknown functions of a, as given by where the subscripts " + " and " -" appearing above indicate that the corresponding functions are analytic in the upper and the lower half-planes Im (a) > -k2 and Im (a) < k2 cos eo, respectively, whereas the functions Uu) ( j = 1 , 2) are integral functions of a, and next using (3, (8), (lo), and (12) we obtain the relation
=t a -k cos 00
Also the relation
obtained by integrating by parts. It is to be noted that while deriving (16) and (19) we have made use of the analyticity of the scattered field outside the obstacle. We obtain two more relations from (14) and (15) as given by 
U(I)(a)=A(a)-B(a) (23) and
U(')(a) = -~( a ) [ A ( a ) + B(a)].1 e-ikob -WO[ -ib(a + k ) ] } - (a + 60) -ijU)k-' w,( -ib[a + k]) A ( j ) a ( j )(40
+ 2 (k(O)+R(#I))
The scattered potential #Is is finally obtained by using (S), The scattered fields , ! ? and * are now completely specified by (2) with #Ii replaced by #Is.
IV. THE FAR FIELD AND THE EXTINCTION CROSS SECTION
Evaluating the integral (47) approximately for large kr by the application of the steepest descent method after writing x = r cos #I and Iyl = r sin #I (0 < #I < T), we obtain the following expression for the scattered far field after some lengthy but straightforward manipulations (see Noble [l] and Jones We note that WO( -iy) defined in terms of the complex Fresnel function by (44) for real positive y, has the asymptotic development as y + 00 and this will be utilized for later calculations. The extinction cross section U, of the dielectric strip can now be derived by using the formula [7] ( Assuming that 8, is not near zero and using (48), (50)-(53), and the result (55) in (57) we obtain, after neglecting terms of O(P3) (note that bk is assumed to be at least of O(0-(2/3+6)); 0 4 l), the following expression for the extinction cross section: 
The functions F(r) and F(i) occuring on the right-hand sides of (65) and (66) are defined in terms of the real Fresnel functions by the equations The final expression €or the extinction cross section U, appears to be rather lengthy, but it is not difficult to see the dependence of U, on the parameter 0 = 1/2 kh (1 -e), especially through the terms 0 In 0 and p2 In 0 (see also Faulkner [3]).
For normal incidence (eo = 712) most of the expressions given above simplify considerably and we obtain the following remarkably simple expression in this case:
(87) We have shown in Figs. 1 the variation of the extinction cross section U, with the angle of incidence for three different sets of values of the parameters (hk, bk), and for the value of e = 0.166767 which is a fairly good representative of a mica or a porcelain strip (see Jones [7, p. 61) .
The backscatter radar cross section (T of the strip can be computed by using the result (see [lo]) where Si is the incident power density and S, is the scattered power density at a distance r from the origin in the direction back in the direction of incidence. Using the result (48) we find that The variation of u/A with E for normal incidence is also depicted separately (Fig. 3) .
Numerical values of both the important physical quantities ue and U for other choices of the various parameters can be obtained from the final results obtained in our work, i.e., (58) and (89) . is not near f k we find that 
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